Introduction
To protect everyone from the detrimental effects of exposure to second-hand tobacco smoke, 1,2 the World Health Organization's Framework Convention on Tobacco Control has called for comprehensive legislation to eliminate tobacco smoking in all indoor public places and workplaces. 3, 4 In Turkey -ranked among the top 10 countries in the world for tobacco use in 2008 5 -the mean cigarette consumption among the 41.5% of men and 13.1% of women who smoked was 20.3 and 15.3 per day respectively in 2012. 6 Turkey passed a law in 2008 that prohibited smoking in indoor public places and workplaces. 7 Cafes, restaurants, bars, nightclubs and other hospitality venues were given until July 2009 to comply with this legislation. 7 Several studies have evaluated the impact of the legislation in eliminating smoking in public places in Turkey. [8] [9] [10] Most were based on convenience sampling 10 and on only a few types of public venues. [8] [9] [10] The Global Adult Tobacco Survey has monitored trends in exposure to second-hand smoke in Turkey -based on self-reported exposure in health-care facilities, government buildings, transport hubs and some hospitality venues -but it does not verify if or where smoking is occurring in any of the reported locations. 6, 11 In an attempt to evaluate compliance with the legislation on smoking in indoor public places in Turkey more comprehensively, we adapted a guide on compliance studies that was published by the International Union Against Tuberculosis and Lung Disease, the Campaign for Tobacco Free Kids and the Johns Hopkins Bloomberg School of Public Health in 2014. 12 We used the presence of individuals who were smoking and/or cigarette butts as indicators of noncompliance with the legislation and the presence of ashtrays, the absence of no-smoking signs and the presence of cigarettes for sale as possible facilitators of non-compliance. In addition to evaluating compliance with the legislation on indoor smoking, we assessed outdoor exposure to second-hand tobacco smoke near the buildings.
Methods

Study population
In this cross-sectional observational study, we studied public venues in one city in each of the twelve first-level subdivisions used in Turkey by the European Union's Nomenclature of Territorial Units for Statistics: Aegean, north-eastern, middle, middle-eastern, south-eastern and western Anatolia, eastern and western Black Sea, Istanbul, eastern and western Marmara and Mediterranean. Our corresponding study cities were Adana, Ankara, Balikesir, Bursa, Erzurum, Gaziantep, Objective To investigate public compliance with legislation to prohibit smoking within public buildings and the extent of tobacco smoking in outdoor areas in Turkey. Methods Using a standardized observation protocol, we determined whether smoking occurred and whether ashtrays, cigarette butts and/ or no-smoking signs were present in a random selection of 884 public venues in 12 cities in Turkey. We visited indoor and outdoor locations in bars/nightclubs, cafes, government buildings, hospitals, restaurants, schools, shopping malls, traditional coffee houses and universities. We used logistic regression models to determine the association between the presence of ashtrays or the absence of no-smoking signs and the presence of individuals smoking or cigarette butts. Findings Most venues had no-smoking signs (629/884). We observed at least one person smoking in 145 venues, most frequently observed in bars/nightclubs (63/79), hospital dining areas (18/79), traditional coffee houses (27/120) and government-building dining areas (5/23). For 538 venues, we observed outdoor smoking close to public buildings. The presence of ashtrays was positively associated with indoor smoking and cigarette butts, adjusted odds ratio, aOR: 315.9; 95% confidence interval, CI: 174.9-570.8 and aOR: 165.4; 95% CI: 98.0-279.1, respectively. No-smoking signs were negatively associated with the presence of cigarette butts, aOR: 0.5; 95% CI: 0.3-0.8. Conclusion Additional efforts are needed to improve the implementation of legislation prohibiting smoking in indoor public areas in Turkey, especially in areas in which we frequently observed people smoking. Possible interventions include removing all ashtrays from public places and increasing the number of no-smoking signs.
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Istanbul, Izmir, Kayseri, Samsun, Trabzon and Van respectively. Within the urban districts of each city, the Turkish Statistical Institute randomly selected either 10 sampling points for the three major cities (i.e. Ankara, Istanbul and Izmir) or five such points for the smaller cities. Around each sampling point, our fieldworkers visited the closest bars/ nightclubs, cafes, government buildings, hospitals, restaurants, schools, shopping malls, traditional coffee houses and universities. The fieldworkers gradually expanded the search until one or two of each type of public venue had been located around each sampling point and a pre-specified target number of venues of each type had been located in each study city. The target numbers, which had been set by a consensus panel before the field work began (available from the corresponding author), took into account the size of the city, the rarity of the type of venue and the allocated fieldwork duration -of two weeks in each major city and one week in each smaller city. A letter from the Ministry of National Education authorized access to schools. All other venues allowed public access. The fieldwork was conducted in December 2012-January 2013 in Ankara, Istanbul and Izmir and in May-July 2013 in the rest of the study cities. Institutional review boards at the Johns Hopkins University in Baltimore (United States of America) and at Doğuş University in Istanbul (Turkey) approved the study protocol.
Data collection
Following a standardized protocol, trained fieldworkers conducted all the observations working in pairs and visited each study venue during the venue's regular working hours. In each visited venue, the fieldworkers followed a standard itinerary and evaluated a pre-specified number of study locations. In government buildings, hospitals, schools, shopping malls and universities, the locations included -when present -the main entrance, a corridor, a stairwell, a waiting room or common area, classrooms, offices that were open to the public, a toilet area near a dining area and a dining area. In hospitality venues, the fieldworkers entered the venue, sat as customers, visited the toilet area and observed the other areas available in the venue. Fieldworkers also observed the outdoor area near the main entrance as well as any gardens or patios that belonged to the venues. In each study location, the fieldworkers recorded the number of people present, the number of people smoking, the presence or absence of cigarette butts, cigarette sales, ashtrays and no-smoking signs, the visibility of any no-smoking signs -i.e. whether the fieldworkers considered such signs to be obvious or tucked away where few visitors would notice themand whether the no-smoking signs they saw, if any, included information on fines for smoking in the venue. As the legislation on the prohibition of smoking in Turkey did not apply to outdoor areas, at the time of the fieldworkers' visits, any sign posted at the entrance to a venue was assumed to apply to the venue's indoor locations.
In each of a random subset of 72 bars/nightclubs, we used a SidePak AM510 personal aerosol monitor (TSI, Shoreview, USA) to measure air concentrations of particulate matter with a diameter of less than 2.5 μm (PM 2.5 ). We measured for 5 minutes outside the venue -at least 10 m from the entrance -for 20 minutes in the main bar area, for Legislation on smoking in public places, Turkey Ana Navas-Acien et al. 
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5 minutes on the patio or terrace if present and, finally, for 5 minutes outside the venue but near the entrance. 13, 14 For each sampling location, the number of people and smokers and the exact date and time that the air monitoring was started and finished were recorded.
Data analysis
We determined the percentage of the visited venues of each main type in which at least one individual who was smoking, at least one ashtray, at least one cigarette butt and at least one nosmoking sign were observed in the indoor study locations and, separately, in the outdoor study locations. In addition to reporting overall percentages for all 12 study cities, we used Fisher's exact test to compare percentages between the three larger study cities and the other, smaller study cities. For the nonhospitality venues -i.e. government buildings, hospitals, schools, shopping malls and universities -we used the same protocol to compare the observations made in dining areas with those made in non-dining areas.
We also investigated the association between each of three possible facilitators of non-compliance with the so-called smoke-free legislation -i.e. the presence of ashtrays, the absence of no-smoking signs and the presence of cigarette sales -and either the presence of at least one individual who was smoking -as a marker of current smokingor the presence of at least one cigarette butt -as a marker of past smoking. 15 For this, we used logistic regression models that were either unadjusted or adjusted for other characteristics that the fieldworkers recorded, including the type of location. Those models, which provided unadjusted odds ratios and adjusted odds ratios (aOR) with 95% confidence intervals (CI), used generalized estimating equations to take account of the clustering of study locations within study venues and the consequent lack of independence between most observations. 16 Generalized estimating equations were not used for cigarette sales since these were only recorded at Legislation on smoking in public places, Turkey Ana Navas-Acien et al.
venue level. All analyses were performed using Stata version 13.1 (StataCorp. LP, College Station, USA).
Results
Venues observed
The fieldworkers' observations, made in a total of 884 venues, covered 3661 indoor locations -in which 34 651 people were observed -and 1356 outdoor locations -in which 14 489 people were observed ( 
Indoor locations
The presence of smoking, ashtrays and cigarette butts in indoor locations differed markedly by venue type (Table 1) but not study city size (Fig. 1 ).
In the non-hospitality venues that had both dining and non-dining areas, smoking was observed either more or less often in the dining area than in the non-dining areas -depending on venue type (Fig. 2) . In both government buildings (21.7% versus 2.2%; P < 0.001) and hospitals (22.8% versus 1.1%; P < 0.001), for example, smoking was observed in a much greater proportion of the dining areas than of the non-dining areas. Among the indoor non-dining areas of schools, smoking was observed in two main entrances, two offices, two toilet areas and a fire escape. Within the shopping malls, smoking was observed in five non-dining locations: a main entrance, a hallway/walkway, a toilet area, a fire escape and a tailor's shop.
Smoking was observed in just four (6.0%) of the 67 cafes but in 63 (79.7%) of the 79 bars/nightclubs (Table 1) . Among the venues in which any smoking was observed, the bars/nightclubs gave the highest median number of observed smokers per venue (Fig. 3) .
Ashtrays were seen in about one of every five dining areas in government buildings and hospitals (Fig. 2) , about one of every five traditional coffee houses, and about four of every five bars/nightclubs (Table 1) . They appeared to be relatively rare in other study locations and venues. In general, the presence of cigarette butts mirrored that of smoking and ashtrays, although cigarette butts were observed more often than smoking or ashtrays (Table 1 , Fig. 1 and Fig. 2 ). The proportions of indoor locations in which at least one ashtray or cigarette butt was observed were positively correlated with the number of smokers observed in that type of location (r = 0.85 for ashtrays and 0.82 for cigarette butts; further information available from the corresponding author). In bars/nightclubs, the PM 2.5 concentrations in indoor air were found to be moderately correlated with the number of smokers observed (r = 0.32; further information available from the corresponding author).
The proportions of venues in which indoor no-smoking signs were observed ranged from 54.5% (73/134) for schools to 85.8% (103/120) for coffee houses (Table 1) , with no major differences in the values for large and small cities (Fig. 1) . In government buildings, malls and schools, such signs were significantly less likely to have been observed in dining areas than in nondining areas (P < 0.001; Fig. 2) . In most venues, the observed no-smoking signs were considered to be obvious, with no differences by city size (available from the corresponding author). Most of the observed signs included details of the fines for smoking (862/1032).
After adjustment for any ashtrays, signs and cigarette sales, the proportions of traditional coffee houses and bars/nightclubs in which smoking and cigarette butts were observed were still higher than the corresponding values for the non-hospitality study venues -although the apparent strength of these associations was weakened by the adjustment ( Table 2 ). The presence of ashtrays was associated with the presence of smoking and cigarette butts, both before and after adjustment for the other variables. After adjustment, the presence of no-smoking signs was associated with a reduction in the likelihood that smoking (aOR: 0.8; 95% CI: 0.4-1.5) or cigarette butts (aOR: 0.5; 95% CI: 0.3-0.8) would be observed in a venue -although the association was significant only for cigarette butts. After adjustment, cigarette sales -in or close to a venue -were found to be associated with the presence of cigarette butts indoors (aOR: 2.6; 95% CI: 1.1-5.9).
Outdoor locations
In general, fieldworkers were more likely to see people smoking in the outdoor locations they investigated than in the indoor locations at the same venues (Table 1) Notes: In each of the box-and-whisker plots, the line within the box indicates the median, the box indicates the interquartile range, the error bars indicate one and a half times the length of the box from either end of the box, and the circles indicate outlying data points.
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The number of outdoor locations (in major and smaller cities) in which cigarette butts were observed was very high, ranging from 77.6% (52/67) around cafes to 98.9% (88/89) around hospitals. Outdoor cigarette butts were found predominantly on the ground.
The correlations between the numbers of smokers and ashtrays (r = 0.49) and smokers and cigarette butts (r = 0.37) observed in outdoor locations were moderate (further information available from the corresponding author). The PM 2.5 concentrations in the outdoor air near the main entrances and on the patios and terraces of bars/nightclubs were moderately positively correlated with the number of smokers observed in the same locations (r = 0.55). After adjustment, bars/nightclubs, presence of ashtrays and presence of cigarette sales were found to be associated with the observation of outdoor smoking, and ashtrays and cigarette sales were found to be associated with the observation of cigarette butts outdoors (Table 3) .
Discussion
In this evaluation of compliance with smoke-free legislation across 12 cities in Turkey, we found good compliance in the non-dining areas of government buildings, hospitals and universities -since smoking was observed in 2% or less of such areas. Smoking was also observed in less than 10% of the non-dining areas studied in cafes, malls, restaurants and schools. However, compliance appeared to be poor in coffee houses and the dining areas of government buildings and hospitals and very poor in bars/nightclubs. Smoking appeared to be especially common in the outdoor locations close to bars/ nightclubs, coffee houses, hospitals, malls and universities.
In Turkey, hospitality venues were given a period of 18 months to adopt the new smoke-free legislation. 7 Although similar adoption periods for hospitality venues were used by Belgium, 17 Chile 18 and Spain 19 when they introduced smoke-free legislation, countries such as Ireland 20 and Uruguay 21 implemented their smoke-free legislation simultaneously and successfully in all of their public venues. It is impossible to know whether implementing the law for all public places simultaneously in Turkey would have been more successful -but staggering the introduction of smoke-free legislation can add confusion which complicates implementation and enforcement. 10 Legislation on smoking in public places, Turkey Ana Navas-Acien et al. aOR: adjusted odds ratio; CI: confidence interval; cOR: crude odds ratio; ND: not determined. a Odds ratios were estimated in logistic regression models, with generalized estimating equations used -for all of the variables evaluated except for cigarette sales because this variable was only recorded at venue level -to account for the clustering of study locations within study venues. b Adjusted models included all the other variables shown in the 
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Our results indicate that outdoor and -especially -indoor ashtrays could be major facilitators of smoking in urban Turkey. The presence of an ashtray in an area where smoking is prohibited provides a conflicting message. In a study of 75 hospitality venues in five cities in Greece, PM 2.5 concentrations were strongly associated with the presence of ashtrays. 22 Ashtrays are modifiable determinants of smoking behaviour and should be removed from all indoor public places. Our data indicated that the presence of no-smoking signs reduced the likelihood of cigarette butts being observed in the same locations. Such signs, however, were observed in less than 70% of the bars/nightclubs, cafes and dining areas in government buildings and hospitals that we investigated. After adjustment, cigarette sales -another possible facilitator of smoking behaviour 23 -were associated with cigarette butts both indoors and outdoors and with smoking in outdoor areas.
The general lack of compliance seen in the hospitality venues we studied is consistent with the high PM 2.5 concentrations recorded indoors in other studies in Turkey that used convenience sampling and were limited to hospitality venues. 8, 10 Our findings are also consistent with those reported for Turkey by the Global Adult Tobacco Survey -e.g. that exposure to second-hand smoke occurred in 6.0% of health-care facilities, 11.3% of government buildings and 55.9% of restaurants in 2008 24 and that the corresponding values for 2012 were 3.8%, 6.5% and 12.9%, respectively. 6 The same survey reported that, between 2008 and 2012, the percentage of adults visiting cafes, coffee houses or tea houses who reported exposure to second-hand smoke in these venues fell from 55.9% to 26.6%. 6, 24 However, the Global Adult Tobacco Survey has not included specific questions about areas with particular challenges for implementation, such as bars/nightclubs and the dining areas of government buildings and hospitals. Our results therefore include information that is complementary to the data recorded by the Global Adult Tobacco Survey. Three other surveys related to the smoke-free legislation introduced in Turkey in 2008 have been relatively small-scale and have focused on opinions on the smoking ban rather than on the ban's enforcement. [25] [26] [27] In several other countries, as in Turkey, compliance with smoke-free legislation has been found to be lower in hospitality venues than in other public places. In India, for example, 65% of the educational institutions and health-care facilities were found to be free of people smoking compared to 37% of the eateries. 28 In Guatemala, following the enactment of smoke-free legislation in 2009, air nicotine concentrations were found to be higher in bars and nightclubs than in other public places. 29 Although the dining areas in Turkey's government buildings and hospitals are generally run by private catering companies, they remain under the jurisdiction of the host institutions and the institutions' directors should be accountable for compliance. The enforcement of the smoke-free legislation could be made a condition of any catering subcontracts.
We used a guide on compliance studies 12 to evaluate the implementation of Turkey's smoke-free legislation on a large scale. While the guide has been used previously, few studies have implemented it rigorously and comprehensively. In northern India, the guide was used to estimate overall compliance of 23% in a tertiary hospital 30 and 92% in educational institutions, government offices, health-care facilities, hospitality venues, hotels, shopping malls and transit stations. 31 Some of the strengths of our study include the use of a systematic protocol and training and the random sampling strategy followed in each city. As fieldworkers were unable to observe areas of the studied government buildings, hospitals and universities that are inaccessible to the public, levels of compliance in these areas remain unknown. Bars/ nightclubs were generally evaluated in the evening whereas coffee houses were generally evaluated in the afternoon. Compliance in the coffee houses during the evening may also have been poor. We found no major differences between the major cities that we studied and the smaller cities. However, the major cities were evaluated in the winter -when more people spend time inside and indoor compliance could be worse than in the summer. We are unable to determine if our results are representative of other cities, towns and communities in Turkey or whether compliance in rural areas of Turkey is similar to that which we recorded.
Widespread smoking behaviour contributes to maintaining the social acceptability of smoking. 32 Our observational data from Turkey are relevant for public health professionals and entities responsible for protecting the public from exposure to second-hand smoke. During a dissemination meeting, we distributed the city-specific results of our study to inspectors and civil servants from the Ministry of Health of Turkey who work in each of our study cities. Our results indicate possible actions by the Ministry of Health, other responsible agencies, public health professionals and venue directors and managers, such as the elimination of ashtrays, the wider distribution of no-smoking signs and the tighter regulation of cigarette sales in public places. In outdoor areas, near entrances and on patios/gardens, exposure to second-hand smoke is widespread and our findings support the need for additional legislation to protect individuals who spend time in such areas. ■ Legislation on smoking in public places, Turkey Ana Navas-Acien et al. 
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